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Introduction
• Lidar      capable of providing vertical profiles of aerosol and cloud structure
Lidari
Aerosol, 
cloud
l, 
l
Pulse
Scatter
Backscatter
-Lidar
Micro Pulse Lidar (MPL-3)
 CIAI (AEMET) and INTA co-manage the MPL-3
 523.5 nm
 7 µJ
 ‘eye-safe’
http://mplnet.gsfc.nasa.gov.
www.lidar.es/spalinet/es/
GALION  www.wmo.int/gaw/galion/index.html
-Ceilometer Vaisala CL51
 Compact and robust lidar system
 Operates in extreme weather 
conditions
910 nm
 3 µJ
 ‘eye-safe’’
Maintenance, calibrations and 
evaluation of data, MPL-3
Maintenance
 Temperature control : laser, telescope, detector, location…
 Humidity control
 Cleaning of optics
 Daily checking list
Calibrations
 Darkcurrent (monthly)
 Afterpulse (monthly)
 Overlap (once a year)
 Calibrations
 Measurements
Data
evaluation
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Sending daily files of Lidar data to MPLNET
Maintenance, calibrations and 
evaluation of data, MPL-3
http://mplnet.gsfc.nasa.gov/dat.htlm
Maintenance, calibrations and 
evaluation of data, Vaisala CL51
Maintenance
 Overall control of the instrument
 Cleaning of optics
 Daily checking list
XCalibrations
Data
evaluation
 Measurements: height of clouds, BL, aerosols
40%
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Main Results (1/3)
• New afterpulse (AFP) correction MPL-3
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- Dependence of the AFP on output pulse energy
- Dependence of the AFP on obstacle reflectance
- Effect of AFP correction on MPL background
- Effect of AFP correction on the analysis of aerosol intrusion at high     
altitudes
Dependence of the AFP on output pulse energy
Dependence of the AFP on obstacle reflectance
Effect of AFP correction on MPL background
Effect of AFP correction on the analysis of aerosol intrusion at
high altitudes
AFP(Welton and Campbell;2002)          AOD=0.031+/-0.003 LR=80+/-6sr
AFP(CIAI)                                           AOD=0.021+/-0.002 LR=55+/-4sr 
32% AOD
31% LR
Sawamura et al.,2012
Nabro eruption
New afterpulse (AFP) correction MPL-3
Reprocessing of lidar data series          new algorithm
- Calibrations: darkcurrent, afterpulse, overlap
- Raw signal
- Range corrected signal
- Parameters: temperatures, energy,…
- Signal to noise ratio
- Mapping
Main Results (2/3)
• Inversion algorithm (Fernald 1984; Klett ,1985) “one layer”
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MPL-LAB
- 3 unknowns          
- To solve the problem: 
Zref          C
LR=σ/β
AODMPL ≈ AODAERONET
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• Inversion algorithm (Fernald 1984; Klett ,1985; Sasano,1985) “two layers”
Inversion LR(sr)
One layer 24
Two layers 23
25
Inverrsion LR(sr)
One layer 45
Two layers 21
63
Marine (LR=20-30 sr)
Mixed (LR=30-45 sr)
Dust (LR= 45-70 sr)
Müller et al.,2007       FT LR=29 sr
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